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The phenomenon of pneuniaturia seems to be more com¬ 
mon than a perusal of works on general or special surgery 
would lead us to expect. The writer has been unable to find 
any mention of the subject in the standard works with the 
exception of Kelly’s volume on Appendicitis, in which he cites 
two cases of pneumaturia occurring as a sequel and complica¬ 
tion of the disease. In one of these cases (Muhsam’s) follow¬ 
ing a third relapse, the appendix ruptured into the bladder. 
As a sequel large quantities of gas were expelled with the 
urine, together with much pus. At the operation, the appendix 
was released from its adhesions, but no point of perforation 
could be found. The cystitis which had occurred as a result 
of the infection of the bladder from the intestinal tract, per¬ 
sisted for two months, when it subsided and for a time the 
patient appeared to be well; but after an interval the urine 
became turbid again and was found to contain plant cells and 
undigested animal fibres. About a year after the first opera¬ 
tion a median incision was made and a connection between the 
caecum and bladder was found. The repair of the fistulous 
openings was followed by complete recovery. 

Although little mention of pneumaturia is made in the 
text-books, a search of current literature shows that many 
cases have been reported in the last twenty-five years. In an 
article published by Kelly and MacCallum in the Journal of 
the American Medical Association for August 20, 1898, in 
the bibliography at the end of the article, 22 cases of pneu- 
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maturia, due to the presence of gas-forming bacilli, in the 
genito-urinary tract, are cited, and 184 cases, due to fistulous 
communication between the intestinal tract and the bladder. 
It seems strange that, with such a wealth of literature on the 
subject, so little notice of this complication has been taken in 
the text-books. From the above statistics it will be seen that 
the vast majority of cases of pneumaturia are due to the estab¬ 
lishment of a fistulous communication between the bladder 
and the bowel. Nevertheless, quite a number of cases of 
what one may term intrinsic pneumaturia have been reported, 
that is to say, originally within the urinary tract, and it is, 
therefore, of importance in those cases in which there is simply 
an escape of gas with the urinary stream, to determine whether 
the phenomenon is due to the formation of gas in a suppurating 
kidney—one case of which was reported in the article above 
mentioned—or to the formation of gas in the bladder. When 
this latter phenomenon is present it is almost always due to 
the decomposition of diabetic urine, with the consequent 
formation of carbon dioxide and alcohol. To distinguish 
between these different conditions is very simple, as for 
instance in Kelly’s case, in which numerous bubbles of gas, 
with a discharge of pus, were seen to escape from the left 
ureter. Operation in this case disclosed a suppurating kidney 
which contained quantities of gas. The bacteriological ex¬ 
amination, however, failed to isolate the organism which was 
responsible for the pneumaturia. If the pneumaturia originates 
within the bladder, incubation of the urine in a fermentation 
tube will prove that the urine itself is the source of the gas. 
On the other hand, the case which the writer desires to report 
illustrates the fact that it is possible for the fistulous com¬ 
munication between the bowel and bladder to be so narrow as 
to permit the escape of gas from the bowel, but without the 
appearance of feces in the urine and without the occurrence of 
cystitis, thus to simulate an intrinsic pneumaturia. 

The history of this case covers nine years and is as fol¬ 
lows : 
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A gentleman, thirty years of age, consulted the writer in 
December, 1903, and stated that four years previous he had been 
seized with a severe pain in the right side of the abdomen. This 
soon became intense, and was associated with distention and mus¬ 
cular spasms, so that the physician who was in attendance sus¬ 
pected an attack of appendicitis. It was finally, however, pro¬ 
nounced to be a right ureteral colic, with reflex abdominal 
symptoms. From that time until August, 1903, the patient re¬ 
mained perfectly well. Then a brick-red sediment appeared in 
the urine, which later became clouded. The patient also passed 
from time to time what he described as pieces of flesh. On two 
occasions his urine was extremely offensive, the odor being de¬ 
scribed as resembling the odor of asparagus urine or urine which 
was very stale. Late in August, while urinating, the patient was 
seized with a very severe pain, and took to his bed for two days; 
during this period every act of urination was painful, but the 
severity decreased, till, by the third day, the pain had disappeared. 
The urine was examined at this time by competent pathologists, 
and was found to be acid in reaction, containing urates and phos¬ 
phates, but neither bladder epithelium nor pus. The first week in 
October he began to pass small quantities of blood at the end of 
urination. He also had three attacks of vesical spasm, ten days 
apart, each attack lasting for about a day. The urine now con¬ 
tained pus and blood, but continued to be of acid reaction. The 
attacks of pain ceased, and the patient resumed his business, 
travelling by rail twenty-five miles a day to the city and returning 
at night, without inconvenience; he was also able to play golf. 
Late in November, the patient noticed that the stream of urine 
was interrupted by bubbles of gas; this was of daily occurrence 
for about six weeks. It was invariably with the morning urina¬ 
tion, and on one occasion the noise of the sputtering urine was 
heard in an adjoining room. In December the pain returned 
with some severity; also, the bleeding, which became more pro¬ 
fuse. The patient was now brought to the city by his brother, a 
physician, and seen by the writer. On examination the right 
iliac fossa was quite tender on palpation, although no mass could 
be made out, nor anything resembling an inflamed appendix. 
The evening temperature was 102°, but fell to normal, from which 
it rarely deviated. Besides the tenderness, the patient also com¬ 
plained of pain in the same locality. Deep massage along the 
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right ureter was made, but no colon ferment could be detected. 
The day following this examination, the patient brought to the 
writer two long ureteral casts, which, when first seen, much 
resembled lumbricoid worms; they were in alcohol, however, 
and the patient said that they were bright red when first passed; 
closer examination showed them to be blood clots decolorized 
in the alcohol. After the passage of these casts, the right¬ 
sided pain ceased, as did the tenderness; but the pain on 
urination continued. Rectal examination disclosed a slightly 
enlarged prostate, which was, moreover, exceedingly tender. 
Some pus appeared in the urethra after massage of the prostate, 
but microscopic examination of this failed to show any specific 
organism, and the patient was absolutely without any venereal 
history. The urine now showed pus in large quantities and blood, 
but remained acid in reaction. As an uncle of the patient had 
died of tuberculosis, it seemed wise to exclude the possibility of 
a tuberculosis of bladder or kidney by inoculation tests before 
introducing any instrument into the bladder in order to avoid 
the possibility of a secondary infection. A guinea-pig was there¬ 
fore inoculated with a small portion of centrifuged urine and killed 
at the end of six weeks. Examination of the peritoneum was 
negative, but caseous bronchial glands were found; these, when 
examined, were negative. A second inoculation gave entirely 
negative results, and tuberculosis of the genito-urinary tract 
was therefore excluded. The patient had, meanwhile, been im¬ 
proving rapidly; the blood and pus had disappeared from the 
urine, and the pneumaturia had ceased; he had also gained ten 
pounds in weight. A Thompson searcher passed into the bladder 
immediately disclosed a small stone, about the size of a chestnut. 
It was evident, however, that two symptoms still remained unac¬ 
counted for: the ureteral casts, and the pneumaturia. In order 
to settle the question as to whether the gas was formed by the 
urine itself, owing to the presence of some gas-producing bacillus 
in the bladder or kidney, it was, on several occasions, put into a 
fermentation tube, and allowed to remain in an incubator for 
twenty-four hours, but always with negative results. Up to this 
time, also, all examinations for the colon bacillus, whether by 
culture or smear, had been fruitless. Cystoscopy and radiography 
were now invoked for the purpose of determining if possible by 
the cystoscope whether there was any appearance in the bladder 
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suggesting a fistulous tract communicating with the appendix or 
bowel; by a radiogram, whether there was a stone in the kidney 
or ureter as well as in the bladder. The stone in the bladder was 
clearly seen by the cystoscope in the hands of Dr. Tilden Brown 
of New York, but nothing else abnormal was discovered in the 
bladder wall, which was pale; and, considering the presence of’ 
the stone, singularly free from all evidences of irritation. A 
radiogram clearly showed the stone in the bladder, but no evi¬ 
dences of calculus on the right side either in kidney or ureter. 
A small shadow appeared on the plate, however, low down on 
the left side of the pelvis, near what would have been the vesical 
end of the left ureter. This was thought to be an artefact, as 
the patient had never had any pain in the left side. The ureters 
were not cathcterized at this time. The writer now determined 
to remove the vesical calculus by suprapubic cystotomy and to 
carefully inspect the bladder for any evidence of fistula. The 
operation was brief; the bladder was dilated with air, after 
the writer’s method, the small stone was removed; no evidence 
of a fistulous opening being discovered the bladder wound was 
closed by suture, as was the skin incision, with the exception of a 
small drain at the lower angle of the wound to provide against 
leakage. The catheter a demcure was removed on the third 
day, and the patient left the hospital on the tenth day for his 
home. For six months he remained perfectly well, when he had 
a brief return of the pneumaturia for forty-eight hours, the gas 
escaping not with every urination in that interval, but two or 
three times each day. No pain. The pneumaturia then ceased. 
Once, during October of 1904—eight months after operation— 
the patient had an attack of pain in the right iliac region; and 
late in November, while at Lakewood, a similar attack. During 
the October attack, the patient had some tenderness in the iliac 
fossa, without fever or muscular spasm. With the pneumaturia 
and following it, pus reappeared in the urine, after a short inter¬ 
val, however, again disappearing. From November, 1904, until 
October, 1905, a period of eleven months, the patient remained 
perfectly well, taking a trip to Europe in the summer of 1905. 
A letter received from the patient in October, 1905, may be con¬ 
densed as follows: “Trip to Europe, June 28; returned Sep¬ 
tember 1 without an hour’s illness; gained ten pounds in weight." 
Four days after return, while playing bridge one night, was 
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seized with severe pain in the right side and had to be helped 
upstairs. Had a severe chill and intense pain all night. On the 
third day, however, was able to get up and be about. Pain ceased 
entirely with the exception of a severe pain which comes at the 
end of the penis on urinating and continues for about half an 
•hour afterwards. Urine was stringy with pus and two weeks 
after blood appeared again in the urine. Patient lost eight pounds 
in this ilfness, during which he was not seen by the writer. 
Patient wrote that he thought that a stone might have passed 
from the kidney to the bladder, the attack having been brought 
on by playing golf; lie also stated that one night he knew, when 
urinating, that he was going to pass gas with urine, and 
actually did so. The patient, on recovery from this attack early 
in November, was taken to Dr. Tilden Brown, of New York, 
for ureteral' catheterization, urine collected from both ureters 
and from the bladder, found to contain the colon bacillus and pus 
in microscopic quantities. A styletted ureteral catheter intro¬ 
duced into the left ureter showed that the small shadow which 
had appeared uniformly in all the several plates which had been 
taken was neither in the ureter nor close to it; pus could not 
be seen in visible quantities issuing from either ureter, and the 
urine was now clear. The patient had a moderate organic lesion 
of the heart, and his business affairs were in such a position that 
he was unwilling to submit to exploratory laparotomy, unless, he 
was dearly in danger of his life. In January, 1906, he had 
another attack similar to that in October, with chills, high fever, 
and right-sided pain; this illness lasted ten days; patient passed 
some gas again; was not seen by the writer, owing to his resi¬ 
dence in another city. In May, he went to Europe and, landing 
at the Azores, took a gallop on a donkey and that day passed 
gas in quantities, but without pain; this was on May 17. The 
pneumaturia ceased in two days. On June 18 while 111 Venice, 
and after ten days of rest, the patient had a severe pain at the 
end of the penis after which he passed a quantity of blood and 
pus. No pneumaturia nor pain in the abdomen. This attack was 
described as one of the sharpest attacks which had happened. 
On July 4 after a violent game of shuffleboard, patient passed 
gas again, but had no pain. On January 29, 1907, the patient 
writes that he felt an attack coming on, “ with a kind of bearing 
down pain in the whole lower part of the abdomen ”; for the first 
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time no pain transmitted to the penis; nor was there any spot on 
any part of the abdomen which was specially painful; abdomen 
sore all over. There was no rise of temperature, but more pus 
came each time the patient urinated; passed gas, however, with 
a rush; urine was pretty clear in the day-time, but thick with 
pus every morning. An examination of the urine passed at this 
time showed some vegetable fibres, and it became perfectly evi¬ 
dent that at some point there was a communication between the 
intestine and the genito-uritiary tract. 

From that time to the present, the history of the case has 
been entirely clear, as a fecal fistula definitely established itself, 
the orifice of which can be seen by the cystoscope, about one 
inch above the right ureter. At present, the amount of fecal 
material is much less than it was a month or two ago. Recently 
the patient sent to the writer a small vial of urine which contained 
shad roe, with a note to the effect that he had eaten the roe at 
S p.m., and that it had appeared in the urine discharged at 11 
p.m. of the same evening. A noteworthy fact connected with this 
remarkable case appears to be the extraordinary tolerance of the 
bladder. So far as is known to the writer, all cases of vesico- 
enteric fistula have been characterized by a furious cystitis. Noth¬ 
ing of the sort inconveniences the patient, his urine continues to 
be acid, and he apparently suffers no inconvenience from the- 
fistula. In January he had some symptoms indicating a pyelitis 
of the left kidney, but these rapidly subsided after a day or two. 
Although warned of the certainty of an ultimate double pyelo¬ 
nephritis, for the present the patient absolutely declines an opera¬ 
tion, because he feels perfectly well. In fact, he goes to business 
every day and has put on weight. 

As one reviews the complete history of this case, now 
that all the clues are unravelled, the diagnosis seems to be 
sufficiently plain. An attack of appendicitis nine years ago, 
mistaken for renal colic, during which the appendix became 
attached to the bladder; then an interval of quiet for four 
years, followed by the establishment of a long, narrow fistulous 
tract between bladder and colon by way of an almost obliter¬ 
ated appendix; the formation of a stone about a tiny particle 
of slough, which marked the establishment of the fistula; the 
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closure of the tract for long periods, perhaps by mild inflamma¬ 
tory processes; the recrudescence of the trouble about the 
region of the appendix, at long intervals; finally the establish¬ 
ment of a permanent fistula. But this does not explain the 
ureteral clots, and it is within the bounds of possibility that the 
stone in the bladder was originally of renal origin. The case 
cannot be entirely cleared up until the patient submits to 
operation. 

A number of cases of pneumaturia from vesico-enteric 
fistula; have been reported in women. These have usually 
been the result of pelvic peritonitis, during which the bowel 
has become attached to the bladder, the fistula following as a 
result of direct infection from the damaged bowel to the 
attached bladder wall. 

To sum up: Pneumaturia may be intrinsic, that is, orig¬ 
inating entirely within the urinary tract, or extrinsic, in 
which it is due to communication between the urinary tract 
and the intestines. In the intrinsic cases, we must distinguish 
between those cases in which the pneumaturia originates with¬ 
in the cavity of a suppurating kidney and is due to a secondary 
infection by one of the gas-producing bacilli, and the more 
common cases, where a diabetic urine is decomposed within 
the bladder itself into C 0 2 and alcohol. The former condi¬ 
tion is curable by surgery, and the cystoscope of course offers 
the means of diagnosis, as in Kelly’s case. When the pneu¬ 
maturia is extrinsic in origin, we must distinguish between 
those cases inflammatory in origin, which are curable by 
operation, and those which are due to the eroding process of 
a carcinoma in the pelvis which has opened up a communica¬ 
tion between intestine and bladder. With regard to the 
inflammatory cases, the only difficulty will be in determining 
the point of communication between the urinary tract and 
the bowel. This might be as high up as the transverse colon, 
or duodenum communicating with the renal pelvis or at 
some point on the ureter itself, or into the bladder. At 
one time, in the case which has been narrated, it seemed 
possible that a stone in the ureter might have ulcerated and 
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made a communication between bowel and ureter; such a 
hypothesis explains some of the symptoms. When the fistula 
has been between rectum and bladder (of which some instances 
have been reported) milk injected into the rectum promptly ap¬ 
peared in the urine. Methyl blue has also been used, but seems 
open to the objection that after an interval it would appear 
in the urine without the existence of a fistula, from absorption 
alone. The administration of bismuth, and a subsequent radio¬ 
gram, might possibly be of help. Authors seem to be divided 
as to the chemical composition of the gas in these cases of 
pneumaturia. H 2 S is readily soluble in water, so we should 
not expect this gas to be expelled as a gas but rather in 
solution. In fact, a number of cases of hydrothionuria have 
been reported. Scott has an article in the New York Medical 
Journal, June 17, 1893, in which he reports four cases—three 
of which were post partum, and one followed a laparotomy 
for pus tube. One woman furnished two cases, the hydro¬ 
thionuria occurring after two successive labors twenty months 
apart. The odor of sulphuretted hydrogen was overpowering 
in these cases, but there was no pneumaturia. Chemical tests 
of the urine proved the diagnosis. It does not seem likely 
that H 2 S would escape solution in the urine. In fact, in an 
article by Friedrich Muller, Berliner klinische Wochenschrift, 
October, 1889, No. 41, the analysis of gas in a number of 
cases of pneumaturia showed a preponderance of nitrogen, 
next in quantity being hydrogen and C 0 2 . A trace of H 2 S 
was found by Ruge. The article is commended to those who 
are interested in the chemical composition of the gas expelled 
in such cases. 



